This paper begins with a focus on the task of stem inflection, where participants are given a verb stem and asked to produce the verb's past-tense form, which can produce a neuropsychological double dissociation with respect to regular versus irregular verbs. Two differing theoretical interpretations are outlined: one is based on specifically morphological and separate brain mechanisms for processing regular versus irregular verbs; the other argues that the two sides of the dissociation can arise from one procedure, which is not specifically morphological, and which relies to differing extents on phonological versus semantic information for regular versus irregular verbs. We then present data from a different version of the task, in which patients were given past-tense forms and asked to produce the presenttense or stem forms (talked ! talk and ate ! eat). This change yielded a very different pattern of performance in four non-fluent aphasic patients as a function of the regular-irregular manipulation, an outcome which is argued to be more compatible with the single-than the dual-mechanism account. Finally, we present a small amount of data from a task in which the patient was asked to judge whether spoken regular and irregular verb stems and past-tense forms indicated actions occurring today or yesterday. This task produced an even more different and intriguing pattern of performance suggesting a deficit in morpho-syntactic knowledge: not how to produce past-tense forms but what such forms mean and how that understanding interacts with verb regularity. The paper concludes with a discussion of how the research field of acquired disorders of tense processing might advance as a result of new approaches, in particular those informed by studies of developmental disorders.
Introduction
Researchers who study past-tense verb inflection have often puzzled about the fact that this rather minor aspect of grammatical knowledge has occupied so many pages of the literature on language processing, though some of them also propose a justification for it. Seidenberg & Plaut [1] , for example, explain this extensive interest in terms of three features. The past tense (PT) in English (and many other languages) is (i) productive: if asked to do so, people can produce the PT of a verb that they have never heard or seen before; (ii) systematic: the majority of English verbs form the PT by adding -ed, the pronunciation of which is invariably determined by the final phoneme of the verb stem (e.g. walked, wailed, wanted) and (iii) quasi-regular: this term, coined by Seidenberg and McClelland, describes many aspects of many languages in which a typical, predictable form dominates but is accompanied by a significant minority of irregular forms. A small testament to the enduring interest in this 'sliver of English grammar' [1] is the fact that the PT has found its way into this Royal Society Discussion Meeting Issue on language, in which there are only eight topics, each addressed from the perspective of both developmental and acquired disorders.
One of the quirks of this research field is perhaps the extent to which a single experimental paradigm holds sway. In the 'stem inflection' task, a participant sees or hears a verb stem (e.g. blink or drink) and is asked to generate its PT form (blinked or drank). Another version of essentially the same task differs only by embedding the stem/present-tense form in a sentence (e.g. 'Every morning I drink a cup of coffee') and requesting the equivalent PT sentence as response ('Yesterday morning I drank a cup of coffee'). The popularity of this task arises from the assumption, often implicit, that it is a good analogue of what happens when people produce PT forms in natural speech. Pinker [2] was explicit on this count: in the stem inflection task, he said, people must 'cough up past-tense forms under time pressure, as they do in rapid conversation' ( p. 129). Woollams et al. [3] reported findings that cast some doubt on this assumption of a good analogue (of which more later). In this paper, we ask not whether the stem inflection task accomplishes what it is assumed to do, but rather: might researchers be missing something important by largely restricting their attention to this task?
Use of the stem inflection task in particular, and research on PT verb inflection more generally, has largely been addressed to the issue of whether regular and irregular verbs require different processing mechanisms. This question, in the form of a putative double dissociation, has certainly been prominent in the subdomain of PT processing in focus in this paper, namely what we can learn from acquired disorders of this ability. Thus, researchers favouring the view that regular and irregular verbs are processed by different mechanisms (e.g. [4, 5] ) seek evidence for distinct patterns of performance on regular and irregular verbs, in different types of patients, forming a double dissociation; and researchers favouring the view that a single set of procedures will do (e.g. [3, 6] ) seek alternative explanations for any dissociations apparently documented by the dual-mechanism (DM) theorists.
The format of this paper is (i) to review, rather briefly, the essence of the DM versus single-mechanism (SM) debate, with particular reference to neuropsychological data; (ii) to provide some new data that might advance the debate a little; and (iii) to provide an even smaller amount of data relevant to a different aspect of this topic: one that is at least sometimes addressed in the developmental literature but hardly ever with regard to acquired disorders.
Part 1: reviewing the debate
The DM view comes in several slightly different flavours that, perhaps for historical reasons deriving from the researchers' interests rather than anything more deliberate, are associated with an emphasis on expressive versus receptive experimental tasks. The Words and Rules theory [2] , which was extended to the Declarative/Procedural theory in order to include a proposal about the neural basis for the words versus the rules [7] , mainly attempts to explain production of the PT. There is a lexicon in which all verb stems, whether regular (blink) or irregular (drink), are stored. Irregular PT forms (drank) are also stored in the lexicon; but regular verbs just incorporate a 'PT feature' in the lexicon [8] . The regular PT form is generated online for anything identified as a verb stem, unless the lexicon offers up a stored irregular PT form. Patients more successful at generating regular PT forms are interpreted as having a lexical deficit and those with the advantage the other way round are said to have a rule deficit [5] ; the resulting double dissociation constitutes support for two separate mechanisms.
The lexical mechanism is supposed to be frequency sensitive but the rule system is not; yet frequency effects do occasionally emerge in PT tasks for regular verbs [9] . Furthermore, in PT generation tasks with pseudo-word stems that should, according to this DM view, always yield a rule-governed regular inflection, pseudo-words resembling known irregular verbs sometimes receive analogous irregular responses (e.g. 'sprink' inflected as 'sprank' rather than 'sprinked') [10] . These two results have led words-and-rules theorists to accept a slight blurring of the strict regular-irregular distinction, whereby regular PT forms are occasionally lexically listed and novel forms are occasionally handled by lexical analogy rather than by rule.
The similar-yet-distinct DM theory of Tyler and coworkers [11] focuses more on receptive processing of the PT and admits of no such blurring in the regular-irregular divide. Irregular PT forms are lexically listed and comprehended as whole words; regular PT forms are never in the lexicon and must always be parsed into stem þ inflection to gain access to the stem which links to meaning. A key neuropsychological result taken to support this theory is that agrammatic aphasic patients showed significant priming from irregular PT to stem in an auditory lexical decision task (i.e. 'drank' primed 'drink') but not from regular PT to stem (for these patients, 'blinked' failed to prime 'blink') [11] . The interpretation is that the patients either cannot decompose 'blinked' into its stem and affix or, even if the process is not totally disabled, it cannot occur in the time frame that produces priming in control listeners.
An alternative to these DM theories began with the connectionist model of PT inflection developed by Rumelhart & McClelland [12] , in which the representations were solely phonological. This approach has been adopted and expanded recently by Westermann [13] but in other recent SM models, starting with Joanisse & Seidenberg [14] and developed further by Woollams et al. [3] , semantic information about words is also argued to play an essential role. This is a single-mechanism approach in the sense that regular and irregular verbs do not engage separate modes of processing; there are not two different modes of processing. Differences in the patterns of performance on the two verb classes-differences revealed mainly in response time (RT) for healthy adults but in accuracy for patients post-stroke or post-onset of a degenerative brain disease-are explained as follows. Both phonological and semantic information contribute to PT processing for both regular and irregular verbs, but with differing emphasis. Regular PT forms are always longer than their stems whereas irregular PTs rarely are. Furthermore, regular PT forms are often more phonologically complex than irregular PT forms [15, 16] . For these reasons, PT inflection is generally accepted to make greater demands on phonological resources for regular than irregular verbs. By contrast, because irregular PT forms are less consistent/predictable than regular PT forms which always take -ed, irregular verbs make greater demands on word-specific information. In several recent SM models [3, 14] , this extra information is considered to be semantic. This difference in emphasis is held to explain the neuropsychological double dissociation sometimes observed in PT processing. That is, in some studies at least, patients with phonological deficits are significantly more impaired at producing PT forms for regular verbs [5, 17] , unless the regulars and irregulars are equated for phonological complexity [6] . Likewise, in some reports, patients with semantic deficits are rstb.royalsocietypublishing.org Phil. Trans. R. Soc. B 369: 20120402 significantly more impaired at producing PT forms for irregular verbs, especially lower frequency ones [18] [19] [20] .
Although the focus here is mainly on research studies that do yield significant regularity effects, and in the predicted direction, it should be noted that this is by no means a guaranteed outcome. For example, in a meta-analysis of research on PT processing in agrammatic aphasic patients, FaroqiShah [21] observed that more than half of the published studies failed to demonstrate an advantage for irregular verbs. Indeed, although a result of 'no difference' was the most common outcome, a number of studies have reported an advantage for regular verbs ( [22] in English, [23] in Italian and [24] in Spanish).
In their 1999 paper, Joanisse & Seidenberg [14] noted that 'the past tense debate has continued for about 10 years without resolution because most of the behavioural data can be accommodated by both theories' ( p. 7593). Sadly, we can now draw a similar conclusion, changing only the number of years to about 25. Despite some strong claims that only the DM or the SM approach can explain X, Y or Z (see for example a published form of the debate by Pinker & Ullman [8] versus McClelland & Patterson [25] ), the two positions seem to be in something like a deadlock (or, as it is sometimes described in computer science, a deadly embrace!).
Part 2: breaking the embrace?
With only two exceptions of which we are aware [24, 26] , the stem inflection experiment is always performed in one 'standard' direction: from stem (or present tense, which is the same as the verb stem in English) to PT. The study that we are about to report employed both the standard direction and the reverse direction (from past to present tense). We are aware that there is a slight oddity about the expected responses in the reverse direction of the task, becausealthough the stem form can be said to equate to present tense in English-in fact it is rarely used in this precise form. 'I make sushi' normally means that I know how to do this, or do it habitually; to indicate that I am doing it now, one would usually say 'I am making sushi'. Nevertheless, if the task is explained thoroughly and participants are given examples, English speakers have no difficulty with this form of the experiment.
In this study, we tested n ¼ 4 English-speaking patients with a post-stroke non-fluent, agrammatic aphasia, a condition that has played a prominent role in the SM versus DM debate. In the standard direction, some patients of this type are more successful at inflecting irregular than regular PT forms [5] , thus forming one side of the target double dissociation described above. As further described above, DM theorists such as Ullman et al. have treated this finding as compelling evidence for their position. On the other hand, Bird et al. [6] -testing a case series of 10 such patients-first replicated the irregular . regular pattern of PT production using the stimuli from Ullman et al. [5] but then eliminated the irregular advantage with a different set of regular and irregular PT forms matched for phonological complexity. As a consequence, the same finding has been marshalled by SM theorists as evidence for the impact of phonological characteristics which, if not deliberately controlled, are more demanding for regular than irregular PT forms. In other words, both dual-and single-mechanism models make the same prediction, though for different reasons, about the performance of such patients in the standard version of the stem inflection task with stimuli unmatched for phonological structure. The rationale for asking patients of this type to perform the task in the non-standard direction is that the two types of model appear to make different predictions.
As described in Part 1, DM theories propose that the regular inflection, both in comprehension and production, is processed by a rule-based [5] or morpho-phonological [11, 27] mechanism that is defective in non-fluent aphasic patients. DM accounts would seem to predict that patients who reveal an irregular . regular advantage for the standard present ! past version of the task should produce the same pattern in the novel past ! present direction, because this version of the task requires participants to decompose the inflected PT stimulus word to access the underlying lexical representation. Actually, the predicted difference between irregular and regular verbs probably depends upon the precise nature of the impairment to the morpho-phonological/rule mechanism. If this mechanism fails outright, then the regular inflectional morpheme will not be stripped and the patients will be unable to generate the present-tense stem form. The patients should then show the same irregular . regular advantage that characterizes their generation of the PT. If the mechanism is slow and inefficient rather than disabled [4] , then it might be possible for the patients to strip off the inflectional morpheme eventually, and then to produce the correct present tense even for regular verbs. In this case, if the tasks are performed without time pressure, the patients might show equivalent performance on regular and irregular verbs in the past ! present generation task. The SM framework, on the other hand, predicts that these patients will achieve much better performance on regular verbs in the past ! present direction than in the standard direction. This is because the phonological complexity of the required response to regular verbs, which increases from stimulus to response in the standard direction of this task, decreases from stimulus to response in the reverse direction.
Method
Seven non-fluent aphasic patients were screened on the three PT production tasks (reading aloud, repetition and sentence completion) employed in a previous study on this topic [6] . Four of these seven cases demonstrated better irregular than regular PT performance on all three tasks (or at least on two of the three, with equivalent scores for regular and irregular on the third, i.e. no reversals) and these four were selected to participate in this experiment. Demographic details for each of the four patients are presented in table 1; scores on tests of general language and semantic ability are in table 2 and further assessments of phonological skills are in table 3. Patient AB had significant expressive language deficits leading to very non-fluent output, poor grammar and impaired oral reading but relatively good comprehension of concrete concepts, more or less as expected in non-fluent aphasia. The impairments of RB, JA and JL were milder, with moderately reduced speech fluency, reading ability and syntactic comprehension. Patient RB was, however, notably poor at reading. All patients exhibited deficits on the assessments of phonological skills.
We used two sets of published stimulus materials, each consisting of half regular and half irregular English verbs, one (n ¼ 40) from Ullman et al. [5] and the second (n ¼ 48) from Bird et al. [6] . The two sets were administered separately but, as they produced highly similar patterns of performance, the results were combined for the analyses.
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In the standard present ! past version of the task, each verb was presented within a present-tense sentence frame and the patients were asked to produce that verb in its past-tense form in a second follow-on sentence (e.g. 'Today I walk to the shops. Yesterday I ________ to the shops'.). In the reverse condition (past ! present), the initial sentence contained a past-tense verb from which the patient had to generate its present tense (e.g. 'Yesterday I walked to the shops. Now I ________ to the shops'.). In each condition, patients were told to use the same verb but in its past-tense or present-tense form, respectively. The two conditions and two sets of materials were presented on four separate testing occasions separated by at least two weeks. Regular and irregular verbs were always presented in a random order within each session. Patients were given repeated practice and explanation prior to the start of testing. If there was any tendency for them to produce responses like 'am walking', they were explicitly instructed that this was not the expected response and were given more examples/practice. In an attempt to maximize performance, the patients were provided with simultaneous written and spoken versions of the sentence frames in both conditions.
Results and discussion
Proportions of correct responses for the two verb types in the two conditions of the task are shown in figure 1 . The patients exhibited a significant crossover interaction between the two conditions of the task, both as a group (F Overall, patients were somewhat more accurate for past ! present (64%) than for present ! past (53%) (F 1,43 ¼ 9.04, p , 0.01). Table 4 categorizes the different error types produced by the patients in each condition. No change errors mean that the patient simply reproduced the stimulus form rather than changing its tense. Omission errors are self-explanatory. Phonological errors indicate a response that had a clear phonological overlap with the target response, with a criterion that 50% or more of phonemes in the response must be shared with the target [6] . Morphological errors indicate that the patient produced a different form of the verb, for example 'walking'. Other refers to responses that bear no identifiable resemblance to the target.
No change was the most common type of error in both versions of the task. This is not surprising: in a situation that patients find challenging, if they are unsure of what the correct response should be, simply reproducing the stimulus may be the most natural fallback response. In the standard generation task for regular verbs ( present ! past), this error of course corresponds to production of the uninflected, simpler phonological form (e.g. CRACK ! 'crack' not 'cracked'). In the past ! present condition, a no change error for a regular verb constitutes production of the more phonologically complex form (e.g. CRACKED ! 'cracked' not 'crack'). As a group, patients made significantly more no change errors to regular verbs in the standard direction of the task (x 2 ¼ 11.2, p , 0.001) and to irregular verbs in the novel version of the task (x 2 ¼ 18.67, p , 0.001). This modulation of no change errors depending on the verb type and task condition, which is in line with predictions based on phonological complexity, gives rise to a highly significant interaction (x 2 ¼ 34.69, p . 0.001). The rates of other error types (omission, morphological and phonological) were fairly low and similar across verb type and task direction. Two aspects of the results from the past ! present direction of this task seem difficult to explain within a DM framework: (i) that success in generating the present tense/stem forms of regular verbs was so high and (ii) that success in generating the present tense/stem for irregular verbs was so low (note that these measures are independent). The second of these is perhaps not really problematic for a DM view, as DM theorists have never to our knowledge argued that patients of this type have unimpaired lexical processing. The normal degree of priming from irregular PT forms to lexical decisions on their stems in such patients (reported by [11] ) might seem to suggest unimpaired lexical access on the receptive side; but our task requires word production which no one would describe as normal in these Broca-type aphasic patients. By contrast, we cannot think of a straightforward DM explanation for the first result.
Part 3: asking a different question
In Part 2, we asked what might be learned from a small variation in the experimental paradigm typically used to study PT ability in patients with acquired language disorders. In Part 3, we will now ask what might be learned if we change the paradigm altogether. Sadly, we have thus far acquired only the skimpiest data with which to assess this question; but our point is mainly to raise the possibility that there is verb life beyond adding or deleting -ed.
We are committed to a view of language processing in which complex patterns of behaviour arise from the interaction of a smallish number of fairly general abilities rather than a large number of highly specialized modules. For this reason, we are surprised (though pleased) when we read something like the following, in which 'this account' refers to the SM theory of verb inflection proposed by Joanisse & Seidenberg [14] : 'An interesting feature of this account is that the phonological and semantic representations supporting past tense generation are considered the same as those used to support language processing more generally'
[28, p.118]. We cannot help thinking: would not it be odd if this were not the case? Anyway, a corollary of this view, articulated by Lambon Ralph & Patterson [29] in the form of a 'primary systems hypothesis', is that acquired disorders are highly unlikely to be restricted to a tiny corner of cognitive processing, for example inflecting regular verbs.
SM proposals about verb inflection have indeed been intent on arguing, and demonstrating, (i) that particular difficulty with regular inflection is associated with a general phonological deficit, and (ii) that especially poor performance on irregular verbs is associated with a semantic deficit, or at least with difficulty in using semantic information to activate 'corresponding phonological representations as indexed by anomia [30] . Yet, even these arguments are mainly based on demonstrating that such patterns of verb performance in some version of the stem inflection task are correlated with these more general deficits. When we were planning this paper, our topic-partner on the developmental side, Dorothy Bishop, made the following observation. In research with children, a lot of the focus has been on grammatical knowledge: not so much on the ability to apply a PT rule of þed or to find an irregular PT form, but on the question of how the child knows that þPT needs to be marked on the verb in a given context (see Bishop's paper in this issue for elaboration [31] ). Has anyone, she inquired, ever investigated this topic in research on acquired disorders? Our first response to this highly apposite comment was 'No, no-one has done this but we should do'. Our second response was 'Since we should, how would we do this?' Our third response was 'Wait, didn't we once do something a bit like this?' What we actually did is not in fact what Dorothy Bishop was suggesting and that is at least partly because our second response (how would one do this?) reflects a bit of a hurdle: the language problems of these patients, in the form of deficits of either semantics or phonology, often make them unable to perform tasks that might help to answer such questions. But here is what we did do, so far with only one patient. JL is one of the cases (the mildest one) in the study reported in Part 2, in which non-fluent agrammatic aphasic patients were asked to produce present-tense as well as past-tense forms in sentence contexts. In thinking about that task and wondering what such patients perceive and understand when they hear the PT form of a verb, the following simple and feasible task occurred to us. We could present spoken verbs, half regular and half irregular as always, and also one half in stem/present-tense form with the other half in past-tense form, and ask a patient like JL to indicate whether she thought that the word referred to something that is happening today or something that happened yesterday. The stimulus words were recorded (so as to avoid oro-facial cues from an experimenter speaking the words) and presented via E-Prime; two buttons on a response box were labelled today and yesterday. JL was given extended practice on the task and the experimenter also reminded her after every few trials what the two responses meant. The test consisted of 120 spoken words, 30 in each of the four conditions formed by crossing regular-irregular with present/past. JL made the following numbers/proportions of correct responses: choosing today for present regular (e.g. 'use') 28/ 30 ¼ 0.93; yesterday for past regular (e.g. 'filled') 29/30 ¼ 0.97; today for present irregular (e.g. 'bring') 22/30 ¼ 0.73; yesterday for past irregular (e.g. 'rang') 14/30 ¼ 0.47. In other words, she correctly classified almost all of the regular verbs, whether present or past; she was well above chance but impaired at classifying the present-tense forms of the irregular verbs; and she was completely at chance in deciding whether PT irregular verbs referred to today or yesterday. Note that her high success rate in classifying regular verbs offers some confidence that she understood the task.
The outcome of this little experiment would need to be replicated in other patients before too much time is devoted to interpreting it. As so often happens in research when one thinks that one has done something unique, it turns out that one has not. Patient DOR, studied by Druks & Carroll [32] had a very unusual form of post-stroke aphasia, with some deficits characteristic of both Broca and Wernicke patterns. His most striking feature was an almost complete absence of lexical verbs in spontaneous speech: out of 376 analysed utterances, only 18 contained a lexical verb such as 'play' or 'cry'; all others were copula constructions, mostly with the verb 'is' (e.g. 'he is sad', 'it is a long story'). Druks and Carroll performed an extensive series of tests of DOR's abilities, most concerning verbs, and including essentially the same two-alternative forced choice yesterday or today judgements in response to single spoken verbs reported here for JL. DOR performed at chance level, with no differences between present tense/PT or regular-irregular verbs, and his results therefore do not help us to interpret JL's pattern, but did deserve mention.
We think that JL's pattern of performance on this task is potentially important-not in the DM versus SM debate, to which it may not even be germane, but in thinking about the nature of the deficit(s) of this kind of patient. Setting aside whether JL knows how to decompose or inflect verbs to produce a different tense, does she know whether a given verb form indicates something that is happening now versus something that has already happened? Remember that, despite having the mildest deficit of the four cases who participated in the study in Part 2, she was impaired on the main task of that experiment and, like the other three cases, experienced most difficulty in transforming regular verbs from present to past but irregular verbs from past to present. Now we discover major differences in her appreciation of the implications of these different forms and in a pattern that we think no existing hypothesis would have predicted. Even though she has difficulty in transforming 'walk' to 'walked', she appears to know that 'walk' means today and 'walked' means yesterday. And even though she is rather better at transforming 'run' to 'ran', it appears that she does not have reliable knowledge that 'run' means now, and that for 'ran', she has no idea whether the activity has already happened.
Premature though it may be, we were sufficiently intrigued by this finding that we have based the title of our paper on it. It certainly seems to support, though in a rather loose manner, the general principle that deficits are unlikely to be restricted to something as specific as producing inflected verbs on demand. The way in which we usually try to demonstrate this principle, guided by the 'primary systems hypothesis', is somewhat different. We say something like: since regular PT forms are on average more phonologically demanding than irregular PT forms, can we demonstrate that agrammatic aphasic patients have a pervasive phonological deficit and might that phonological impairment cause problems for these patients in actually saying verbs with a regular PT inflection? Here, we are suggesting that a completely different aspect of language processing, one that links form to meaning, may also have gone awry in these patients.
There are two aspects of this finding with JL that seem noteworthy: the generally poor performance and the apparent regularity effect. With regard to JL's high error rate in judging whether a verb form means now or before, we can draw an analogy with Tomasello's [33] stance on language acquisition in development. Tomasello argues strongly against 'the continuity assumption', which is the idea that, from the beginning, a child's language is underpinned by the same competence as adult language, even though the child cannot yet make full and correct use of the rules in his or her language performance. If this kind of competence is assumed by many researchers to be built into the developing language system, how much more so it is often assumed to remain built into the language system of an adult who was previously a normal speaker but now cannot 'perform' correctly owing to brain injury. On the basis of JL's data and other factors too, we think that this assumption is very likely to be wrong.
With regard to JL's regularity effect in tense judgements, the noteworthy fact is that it represents a completely different pattern of impairment from the impact of regularity on her verb productions. Regular PT forms like 'rubbed' may be difficult for a phonologically impaired patient like JL to say; but a lifetime's pre-stroke experience of associating form with meaning should have established a very strongly weighted connection between the sounds of verbs ending in -ed and the meaning of something that happened in the past. Irregular PT forms are by no means completely unsystematic: as emphasized by McClelland & Patterson [25] , the PT forms of about 60% of irregular English verbs end in an alveolar sound /d/ (e.g. sold) or /t/ (e.g. brought), just as all monosyllabic past-tense regular verbs do (/d/ as in wailed, /t/ as in rstb.royalsocietypublishing.org Phil. Trans. R. Soc. B 369: 20120402 walked). Furthermore, there are the families of irregular verbs such as slept, crept, wept; rang, sang and so on. Nevertheless, regular verbs-which comprise 86% of the 1000 most common verbs in English-are far more systematic, because they all end in one of these alveolar sounds when the action has already happened. If we can tentatively take JL's performance in assigning verb forms to today or yesterday as a real though limited estimate of her knowledge in this regard, perhaps it is not surprising that she was so much more successful with regular than irregular PT forms. In fact, this point suggests a different manner of analysing her performance on this task. Because our design of this test was an initial exploration of this phenomenon, and because we had not anticipated the pattern of JL's performance, we did not either balance or manipulate our stimulus materials for the presence of a d/t ending. With the benefit of hindsight, it is clear that this would have been the proper thing to do. Of course all PT regular verbs obligatorily end in /d/ or /t/; and although the present-tense stem forms of some regular verbs end in /d/ or /t/ (e.g. 'need' or 'want'), our stimulus set avoided those because we wanted only single-syllable stimuli for past-as well as present-tense verbs. For the irregular verbs in our test, some of both present-and past-tense forms did end in /d/ or /t/ (e.g. present: 'hold'; past: 'built') and some did not (e.g. present: 'bring'; past: 'shook'). If we now measure JL's performance not as correct/incorrect choices for the different verb types but rather as choices of today or yesterday as a function of the presence/absence of an alveolar ending, the outcome is as follows. A total of 58 verbs did not end in /d/ or /t/ and, of these, she chose today 52/58 ¼ 0.90. A total of 62 verbs did end in /d/ or /t/ and, of these, she chose yesterday 47/62 ¼ 0.76. In other words, although her choices were not entirely governed by the presence of an alveolar ending on a verb, they were very strongly influenced by this factor.
Concluding comments
We already knew that there was life outside the boundaries of the stem inflection task. Indeed, as mentioned in the Introduction, Woollams et al. [3] argued that the stem inflection task is not a particularly good facsimile of what happens when people produce past-tense forms in normal speech. This is because the robust regularity effect so characteristic of healthy speakers' RTs in the stem inflection task disappeared when Woollams et al. asked participants to produce past-tense forms in response to pictures of actions rather than to verb stems. Now, the small neuropsychological foray outside the stem-inflection boundary that we have just reported in this paper has persuaded us that we really should spend more time outside! Furthermore, because of the nature of this Royal Society issue, we shall be looking to research on developmental disorders of inflection for some guidance on where to go next. One clear example discussed by Bishop [31] is the technique used by Montgomery & Leonard [34] in which children were asked to respond as rapidly as possible to target words in spoken sentences: these target words were preceded by verbs that were either correctly inflected or missing their inflections. The RTs of control children (6 or 8 years old) to detect targets were slowed down when the obligatory inflections on the preceding words were omitted, but the RTs of 8-year-old children with specific language impariment were insensitive to presence/absence of inflection. Lorraine Tyler has made excellent use of such online tasks in her studies of aphasic patients (see [35] , for a full account of this approach); however, apart from one study in which she invited us to participate [36] , we have not adopted this research technique and think that we should do. Another idea for us from Bishop [31] is to explore the abilities of patients with verb deficits even farther outside the microworld of stem inflection, in fact outside language processing altogether. Bishop suggests that if grammatical processing has a strong component of procedural memory, then children with difficulty in tense marking should or might also be impaired at non-verbal procedural memory tasks, for example, the implicit learning of motor sequences. Might the same thing be true of adults who learned to speak normally but can no longer do so owing to brain disease or injury?
